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摘要 
很显然，金融危机源自于自身体系的不稳定和无效率。因此，关注面向银行
业可能爆发的问题以及持续存在的特性（稳定与效率），来避免全球性的金
融危机（传染效应）。我们发现的稳定性和效率指数（分数）之间存在的不
同形式的关系。调查结果还显示，稳定意味着银行系统的效率。我们进一步
辨别稳定性和效率指标的一对一映射关系和效率水平隐含这样的对照——
“一举两得”。基于研究结果的持续，我们建议采用灵活可变的对策；针对
现有的状况，可能采取的策略和后果以及目标来制定相应的方案，来消除弊
端。以维护体系中相对应等级所需要的稳定和效率。 
 
 
 
 
关键词：金融体系；银行业的稳定和效率；可能 
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Abstract 
This paper examines the likelihood of efficiency given stability in a competitive 
market (banking system). Apparently, a financial crisis emanates from instability 
and inefficiency in the financial system(s) wherein the banking system is a key 
institution. Therefore, our concern geared towards maintaining both stability and 
efficiency in the banking system to avoid global financial crisis (contagion effect) 
using Bayesian Techniques. We deciphered a 1-1 mapping between the stability & 
efficiency indexes. We also discovered variant forms of relationships existing 
between stability and efficiency indexes (scores). Our findings identified levels of 
Stability that are highly predictive of certain levels of efficiency.  Sequel to these 
findings we recommend contingent planning; which makes plans considering 
possible actions, consequences, and objectives towards achieving the desired levels 
of stability and efficiency in the system. 
 
 
 
 
 
Key Words: Financial System; Banking System Stability & Efficiency; Likelihood. 
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Killing Two Birds With A Stone 
CHAPTER 1 INTRODUCTION 
1.1 MOTIVATION 
Several research works have made efforts towards addressing the issue of banking system 
stability and efficiency by mostly examining the nature of the relationship between stability and 
efficiency, and establishing thetrade-offs between them etc.These studies showed that banking 
system stability has significant impact on efficiency in the system while the direction of this 
impact could be positive or negative. As such, researchers seek to find a balance between 
stability and efficiency in the banking system to avoid the consequences of instability and 
inefficiency in the system.(Allen & Gale, 2004; Allen & Gale, 2000; Nicolo & Kwast, 2002; 
Nicolo & Lucchetta, 2010; Beck, et al., 2004; Freixas & Parigi, 1998; Wen & Yu, 2013; Behn, et 
al., 2016; Isik & Darrat, 2009; Staub, et al., 2010).There are numerous consequences 
accompanying financial instability and inefficiency such as recession, banking crisis, currency 
crisis, exchange rate crises, rapid unemployment, loss of wealth, reduced or eliminated social 
benefit supports from the government, financial crisis, etc.  
This work sets out to examine figuratively, if we could kill two birds with a stone. In other 
words, we set out to establish the balance between stability and efficiency in the banking system 
using probability predictions (classification analysis) thus, achieving both factors 
concurrently.This classification analysis is carried out using the logistic distribution (cumulative 
and marginal density functions of efficiency given stability). We conduct a broader study of 
efficiency and stability in the banking system given that different measure of these variables does 
not give consistent conclusion(Berger & Humphrey, 1997).The banking system is key in every 
economy hence, instabilities and inefficiencies in this system is most likely to trickle down to a 
financial crisis, which definitely cuts across other economies of the world. Emphasis is on the 
fact the banking system cuts across the financial institutions, financial markets, financial services 
and financial instruments in the financial system. The banking system plays a crucial role in all 
the blocks (i.e. financial institutions, markets, services, and instruments) therefore; the role of the 
banking system in an economy is paramount and key in maintaining financial system stability 
and efficiency.Suffice to say; the financial system is stable and efficient mostly if the banking 
system is stable and efficient. 
Banks’ Stability therefore is the measure of banks’ability to meet its financial obligations and the 
overall possibility of default. While Banks’ efficiency is the productivity ofthe banks. It 
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measures how capable banks can turn assets into revenue and minimize the required costs.In 
clear terms, the banking system is stable and efficient when it can function effectively, resilient 
to financial stresses, assessing risks, managing risks, efficient resource allocation, maintain 
monetary and employment stability, mitigate adverse and unforeseen shocks, fulfill basic 
functions smoothly, maintain functional balances such that, improving a function makes 
anotherat least worse off, etc. There are developed variables to quantify and measure the 
efficiency and stability of the banking system in an economy. For instance, the World Bank 
(WB) defined measures to capture most characteristics in the financial system of an economy 
such as efficiency, stability, depth, access, etc. for financial institutions (Banks, insurance 
companies, etc.), financial markets (stocks and bond markets), and others such as competition 
and concentration in the banking sector. This database is termed the Global Financial 
Development Database1 (GFDD).This study uses the measures of banking system stability and 
efficiency as developed by the World Bank to capture the objectives of this work while adopting 
the techniques of Factor Analysis, Basic & Proportional odds Cumulative Logit model, and the 
Additive Nonparametric model. However, it is vital to take a holistic view of stability and 
efficiency in the Banking system to have a robust result and make valid inferences that are 
internally and externally valid. 
Moreover, to establish this balance in the banking system, we employ the maximum likelihood 
techniques, which produces the estimates (log-odd ratios) that maximizes the success likelihood 
(conditional distribution) of the response factor given the predictor(s). Given that efficiency is 
the response variable while stability is the independent variable(Sharma, 2012; Arabi, 2013), we 
thereby predict the success likelihood of efficiency conditioned on stability in the banking 
system. Our choice of methodology accounts for internal validity threats in forms of: inconsistent 
standard errors, omitted variable bias, sampling errors, error in variables, simultaneous 
classification bias, and wrong functional form. Thus, largely, our results are also externally 
valid.Invariably, this work sets the platform and basis on which policy makers in every economy 
will make concrete decisions regarding the stability and efficiency of their banking system such 
that the likelihood of financial crisis tends to zero.The nonparametric additive model establishes 
the true data driven form of relationship between banking system stability and efficiency without 
any form offunctional form restrictions (both linear and nonlinear). Negative and Positive log 
                                                          
1 See http://www.worldbank.org/en/publication/gfdr/data/.-financial-development-database 
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odd-ratios does not really imply a negative and positive relationship between efficiency and 
stability rather higher and lower chances of success respectively. The positive and negative log 
odd ratios translate to positive odd ratios when the exponential function is applied. This is the 
justification on finding the direction of the relationship between efficiency and stability using a 
nonparametric data driven approach. 
1.2LITERATURE REVIEW 
Efficiency measures have taken variant forms in literature including parametric, non-parametric, 
Bayesian, duality theory, analysis of sampling asymptotic properties, bootstrapping techniques 
etc. (Murillo-Zamorano, 2004; Farell, 1957; Koopmans, 1951; Debreu, 1951). However, 
researchers have assessed the banking system efficiency using parametric frontier techniques like 
logistic likelihood (Shanmugam & Das, 2004; Bonin, et al., 2005; Sensarma, 2006; Barros, et al., 
2007; Berger, et al., 2009; Behn, et al., 2016; Wen & Yu, 2013; Arabi, 2013). In addition, 
nonparametric frontier techniques like the data envelopment analysis have also been 
utilized(Miller & Noulas, 1996; Mukharjee, et al., 2001; Caus & Girardone, 2010; Halkos & 
Salamouris, 2004; Isik & Hassan, 2003; Isik & Darrat, 2009; Staub, et al., 2010). 
Fragility of the Financial System (mostly the Banking Industry)breeds concern on the payment-
system risksunique to the banking industry, with little known about its efficiency and risk 
properties. The argument being that efficiency in the form of increased competition is most 
likely to cause financial instability in the whole system due to the contagion and ripple effects. 
Implying that financial efficiency and stability are inversely related using partial equilibrium 
analysis (Allen & Gale, 2004; Allen & Gale, 2000; Nicolo & Kwast, 2002). 
Although competition in the banking sector (efficiency) is complicated by the need to maintain 
financial stability hence, a balance should be sought, such that will maintain financial efficiency 
and financial stability concurrently. Different models disclosed different results, denoting the 
complexity of the relationship between efficiency and banking stability even though it is certain 
that competition harnesses banking efficiency (Allen & Gale, 2004).In the same light,Freixas & 
Parigi (1998) tried defining the trade off between efficiency and stability given they are inversely 
related through studying how an effective payment sysytem should be designed such that would 
capture efficiency and stability in the banking system considering the gross and net types of 
payment systems. They established the trade off between these two means using the interbank 
payment systems which maintains equilibriumin terms of safety and efficiency. Evidence from 
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emerging economies on maintaing a balance between stability and efficiency in the banking 
system is not financial liberalization but on the degree of competitiveness with incorperated high 
level of financial depth and macroeconomic factor evolvement(Wen & Yu, 2013).Amongst 
others, Sharma (2012) discovered that bank size and profitability are most predictive of 
efficiency in the indian banking system using the nonparametric data envelopment Analysis and 
the logistic regression model. 
In opposing view, there are empirical evidencesnot only in the United States, validating 
thatefficiency (competition)and banking stability are positively related.Using data from 79 
economies showed that financial instability is less likely in a more concentrated andefficient 
system of banking i.e. economies with few regulations and restrictions on competition in the 
financial institutions, and supports private property rights (Beck, et al., 2004).Moreover, looking 
at efficiency and stability of banks and financial markets concurrently, Allen (2004) noted that 
financial systems have in the past been bank or/and market based which are subject to crises. He 
suggested that changing to a financial intermediary based system2would help reduce shocks and 
linksefficiency to risk sharing, information provision, corporate governance, funding new 
industries, law and finance, etc.  
Moyo, et al., (2014)postulates that banking distresses could be predicted considering importantly 
banks’ specifics, institutional and macroeconomic factors3. Berger & Humphrey (1997) surveyed 
a hundred and thirty (130) studies and applied frontier efficiency analysis of the financial 
institutions in twenty-one (21) economies.They solely reviewed empirical evidence of financial 
institution efficiency to arrive at a consensus.Findings showed that various efficiency methods 
necessarily do not yield consistent outcomes. For consistency, they modified the methods such 
that it could provide accurate, useful, and consistent result and thus, addressed the implications 
of financial institutions efficiency in research, government policies, and managerial performance. 
Assessing financial stability, efficiency, and structure at the Bank of England, Haldane, et. at., 
(2010), emphasize that systematic risks should not be considered in isolation of banks and the 
economy as a whole and discussed techniques used by the Bank of England to monitor financial 
stability in the United Kingdom like the leading indicators of financial instability, quantifying the 
                                                          
2 This view he Presented in the conference on Efficiency and Stability in an Evolving Financial System by National 
Bank of Belgium (2004) 
3 Paper presented at the 2014 IMF/DFID conference on Macroeconomic Challenges Facing Low Income Countries 
at Washington DC, January 30 – 31, 2014. 
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welfare cost of instablility, financial stability/efficiency trade-offs, and financial stability risk 
calibration. 
Beck (2006) studied the challenges in an economy towards creating an efficienct financial 
system, stated that financial system do not only foster the economic growth and widen the access 
to finance but allocates the national savings efficiently. He disclosed the three built in conditions 
necessary for an efficient financial system as Macroeconomic Stability, Reliable and effective 
Contractuals, and Informational Frameworks. Looking at the systemic (financial) risks and the 
macroeconomy of the G-7 with twenty-nine (29) years quarterly series, Nicolo and Lucchetta 
(2010) developed a model which could serve as a risk monitoring tool. Through this model, they 
established the key drivers of real and bank lending cycles as aggregate demand shocks and bank 
credit demand shocks respectively. 
On the analyses of the banking crises as it relateds to money, banking stability, and efficiency; 
Allenet al (2014) assumes that banks use nominal contracts and not only real contracts.Thus 
developed a banking model, which discovered that bank-specific (idiosyncratic) risks cannot be 
shared using monetary (nominal) policies alone but requires some levels or real transfer policies. 
This work follows directly from the interbank Market Liquidity and central bank intervention by 
Allen, et al. (2008), emphasizing the importance of interbank market and its effects to the whole 
economy. Diamond & Rajan (2005) illustrates that a bank failure can be contagion, trikkling 
down to other banks failures and thus affecting the economy aggregately through creating an 
aggregate liquidity shortage. This inter-trade when on a hualt due to financial crisis (e.g. August 
2007) will affect the economy thus the central bank should intervene through open market 
operations to fix the interest rate in the short run whileAhn,  et al (2016) suggested financial 
intermediaries hold some level of liquidity to protect themselves of the shocks from the hualt in 
interbank market.  
Rajan & Diamond(2006) use a model developed in their early paper (Rajan & Diamond, 2001) to 
show that financing with nominal deposits by the commercial banks creates a financial liquidity 
channel such that can affect the real deposits under risky trading periods instead of causing bank 
failure and creating financial instability, but aids in risk sharing similar to the findings of 
Franklin & Douglas (1998). Glick & Rose (1999) suggested that currency crises affect countries 
in geographic proximity. They alsopredict that beyond the macroeconomic varaibles, patterns of 
international trade are vital in understanding and explaining currency crises (financial instability) 
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spreads;currency crises affect clusters of countries tied by international trade. They used the five 
(5) different currency crises (in 1971, 73, 92, 94, and 97) periods as samples in their study. 
Hoggarth, et al., (2001)elaborated that every financial instability has  various forms of costs 
attached to it which may include the fiscal cost (to the government), output losses (to the welfare 
of the economy as a whole), etc. They stated that the cost in form of loss of the economy’s Gross 
Domestic Product (GDP) is around 10% to 15% for emerging markets (developing economies) 
and higher than that for developed economies. Bordo, et al., (2001) showed that aggregate prices 
shocks contribute significantly to financial system instability employing a dynamic ordered 
logistic regression analysis. They suggest that a monetary policy focused on price stability would 
be conducive for financial stability sustenance.  
Allen & Gale (2000) developed a model to show existence of ripple effects which spread from a 
bank to other banks and throughout the economy in times of shocks and distresses. The 
mechanism of the contagion strongly depends on the level of completeness in the structure of the 
chain-relationship that exists amongst banks in an economy. Complete structures are more robust 
to contagion than incomplete structures. It is important to note that one of the weaknesses of this 
contagion characteristics is that it only considers the spread of the shock to other banks within an 
economy whereas that is not the case in reality as shocks in the financial system of an economy 
spreads through other economies of the world through various means. Financial system 
efficiency and stability has become a rather global issue than a national issue when we conduct a 
partial (banking system) equilibrium global analysis. 
1.3AN OVERVIEW 
Financial system consists of closely related services, markets, and institutions, which are to 
provide effective and efficient link between the surplus units (lenders) and the deficit units 
(borrowers). Financial system is the collection of financial institutions, financial markets, 
financial services and financial instruments. Financial system operates at global levels, national 
levels, and firm levels. Overtime, this system has proved to be a crucial part of every economy as 
it has the capacity to drive an economy into boom or recession. This has drawn much attention of 
researchers into studying the dynamics of this system. Just as a stable and efficient financial 
system drives the economy to a boom, inefficient and unstable financial system drives the 
economy to recession and crisis.It’s no news that financial crisis can spread from an economy to 
another till it becomes a global crisis. This had happened couple of times and policy makers have 
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channelled  lots of efforts toward understanding financial crisis. The understanding of this 
phenomenon has made financial efficiency and stability a critical factor in every economy as 
their absence in the system drives crisis coupled with contagion effects, which trikkles to other 
sectors in the economy and to other economies of the world, resulting in a global financial 
crisis4. This crisis is associated to banking panics, reccessions, stock market crashes, bursting 
bubbles, currency crises, and sovereign defaults, etc. It is vital to understand every gobal 
financial crisis often starts in an economy.This disturbance is then spread to the economies of the 
world. This is reffered to as financial contagion. 
There are microeconomic and macroeconomic consequences which are inevitable during 
financial crisis. These may include, welfare lose; which reduces the availablity of the minimum 
well-being and social support provided for all the citizens, lose of jobs due to a recession cause 
by the financial crisis, etc. the currency crisis; which is a function of the fear and doubt  about 
whether the apex bank of an economy has enough foreign reserve to maintain the economy’s 
fixed exchange rate. Sovereign default; is also one of the negative outcomes of financial crisis, 
making sovereign govenments refuse to pay or completely pay back its debt. These 
consequences cannot be over emphasized however, after the 2007-08 global financial crisis, the 
United States enacted the Consumer Protection Act in 2010, which brought into existance the 
Consumer Financial Protection Burear (CFPB) which is purposely set to protect the consumers 
in the financial sector against crisis. Other economies have also taken some critical actions to 
ensure that consequences of financial crisis are not highly felt in their economy. For instance, the 
impact of the 2007-08 financial crisis was not greatly felt in Peoples Republic of China owing to 
the fact that she operated a closed financial sector which is not open to investors from the rest of 
the world and subsequently luched the Economic Stimulus Plan (ESP) to specifically deal with 
the crisis through increase in affordable houses, easing credit restrictions for SMEs and 
mortgages, lower taxes, increase public investments into infrastructural development, etc. A 
world wide form of these anti financial crisis is that of Financial Stability Board (FSB) 
estabilished in London at the G-20 summit in 2009. 
Given financial crisis could originate from an economy, then spread through other economies 
and results in recession and other consequences, efforts are being made to maintain a stable and 
                                                          
4See the publication by Franklin Allen and Douglas Gale (2000) titled, “Financial Contagion”, published in the 
journal of Political Economy, University of Chicago Press, vol. 108(1), pages 1 – 33. Alternatively, see 
https://en.wikipedia.org/wiki/Financial_contagion 
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efficienct financial system in most economies. Available literatures have so far considered 
mostly the banking sector while studying stability and efficiency. In as much as we would love 
to conduct a holistic analysis of the financial system, this work narrows down to the banking 
system due to data availability on other arms of a financial system. Thus, we used the variables 
that measures stability and efficiency in the financial system (specifically for banks) as defined 
by the World Bank to study the banking system. 
It is prominent to understand some of the key terminology surrounding the financial system. 
According to Eugene Fama (1970s), an efficient financial market is such that its prices always 
fully reflects the information in the market. The prices should always be at par with the 
information available in that system. One of the forms of efficiency is the allocative efficiency, 
which often referred to in context of financial markets that involves getting the right products 
available at the right time and price. There are weak, semi-strong and strong forms of market 
efficiency, which forms the basis for the Efficient Market Hypothesis (EMH). This hypothesis 
assumes that all new information reflects in the prevailing prices immediately and other 
assumptions of a perfect competitive market such as investors have homogenous expectation, 
information is costless, investors are rational, etc. then the market is efficient. Hence, making it 
impossible to beat or outperform the market. The weak form assumes that all the past publically 
available information already reflects in the prevailing prices. Given the weak axiom already 
holds and any new available information in the market is reflected immediately in the stock 
price, this is the argument of semi-strong form. Finally, the strong form argues that given that 
semi-strong form holds, the prevailing prices of stocks goes as far as even capturing hidden 
insider information. EMH is weak, semi-strong, and strong if 𝛿𝑡−1  contains past information 
available at time (𝑡 − 1), all publically available information at (𝑡 − 1), all available information 
both hidden and pubic at time (𝑡 − 1) respectively.This hypothesis explains the Random Walk 
model; conditioned on past information, one cannot forecast the future information. This predicts 
that the conditional expectation on past information equals the unconditional expectation, 
𝐸(𝑌𝑡|𝛿𝑡−1) = 𝐸(𝑌𝑡)  such that 𝛿𝑡−1  is the information we have before now while 𝑌𝑡  is the 
information at present which we wish to forecast. 
Financial stability is in terms of its ability to facilitate and enhance economic processes, manage 
risks, and absorb shocks (Schinasi, 2004). In cases of economic shocks, a financial system is 
stable if the financial system as a whole is able to fulfil smoothly its functions (intermediation of 
financial funds, arrangements of payments, and management of risks), resist, and internalize the 
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shocks. Invariably, the financial system wholly will not be able to withstand macroeconomic 
shocks when they are unstable which denotes that there is a weak financial system. Efforts 
geared towards making financial systems stable includes: reinforcing confidence in liquidity 
(money), effective and efficient lender of last resort, risks reduction mechanisms, financial 
system regulations, financial sector supports, rehabilitating failing units, etc. Few empirical 
works tried to establish the balance or trade-off between the financial stability and financial 
efficiency due to the fact established, increasing competition in the financial system strengthens 
efficiency of the system and could lead to financial instability. Freixas & Parigi established this 
trade-off in terms of safety and efficiency and Haldane, et. at., have made recommendable efforts 
in establishing the trade-offs between these two vital components of every financial systems by 
emphasizing that command economies have lower chances of maintianing that trade-off between 
financial stability and efficiency except for having an adequate financial infrastrutures (for 
intermediate fund flow) and effective financial system regulation (Freixas & Parigi, 1998; 
Haldane, et al., 2010).On the other hand, as the former group believes there exists a trade-off 
between these two characteristics, others believe that both financial stability and efficieny goes 
in pari-passu. Demirguc-Kunt and Levine empirically validated a positive relationship between 
competition (banking system efficiency) and stability in 79 countries excluding the United 
States, where there exist a highly concentrated banking system and few regulation and/or 
restriction on competitions. They showed that financial liberation breeds financial crisis even 
though there exist financial development but regulated and strong banking system breeds 
financial stability and efficiency concurrently (Demirguc-Kunt & Detragiache, 1998). 
Most literatures have evaluated and quantified the cost of bankinginstability into fiscal cost and 
the output or economic welfare cost. Crisis in a bank will directly affect the bank’s stakeholders, 
other creditors of the bank, etc. then spread to other banks (via inter-banking channels and other 
means), affect money supply, affect the output level, results to recession in the economy 
(Friedman and Schwartz, 1963; Hoggarth et al., 2001).  The fiscal cost represents all the forms of 
governmental expenditures undertaken to revive the financial system. These may include bank 
recapitalization, bank deposit insurance payments, etc. while the economic welfare cost is the 
reduction in the output level that denotes retardation of the economy and reduction in welfare 
level of the masses. The undiversifiable or systematic risks are risks, which are unique or 
inherent in the entire market and not just on a particular system, often called market risk or 
volatility. It is not possible to completely predict this risk or avoid it. However, the impacts 
厦
门
大
学
博
硕
士
论
文
摘
要
库
Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
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